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Disclosure  to  Promote  the  Right  To  Information 


Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 
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FOREWORD 

This  Indian  Standard  (Second  Revision)  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized 
by  the  Oil  and  Oilseeds  Sectional  Committee  had  been  approved  by  the  Food  and  Agriculture  Division  Council. 

Vanaspati  is  one  of  the  items  of  the  mass  consumption  in  the  country,  therefore,  it  is  desirable  that  proper 
quality  control  is  exercised  in  the  production  of  the  product  in  order  to  provide  wholesome  and  safe  product. 
Keeping  this  in  view  this  Indian  Standard  was  first  published  in  1983  and  was  revised  in  1986.  The  standard 
has  been  covered  under  the  mandatory  certification  of  BIS  under  Vegetable  Oil  Products  {Standards  of  Quality) 
Order,  1975  issued  under  the  Essential  Commodities  Act.  A  need  was  felt  to  revise  the  standard  to: 

a)  Incorporate  four  amendments  already  issued  to  the  standard; 

b)  Update  the  list  of  the  referred  Indian  Standards;  and 

c)  Modification  in  packing  and  other  clauses  to  align  with  the  provision  of  Food  Adulteration  Act,  1954 
and  Rules  framed  therein. 

In  preparation  of  this  standard  due  consideration  has  been  given  to  the  provision  of  Vegetable  Oil  Products 
(Standards  of  Quality)  Order,  1975,  provision  of Food  Adulteration  Act,  1954  and  Rules  framed  thereunder  and 
Standard  of  Weights  and  Measures  {Packaged  Commodities)  Rules,  1977.  The  standard  is  subject  to  registration 
imposed  under  these  wherever  applicable. 

A  scheme  for  labelling  environment  friendly  products  to  be  known  as  ECO-Mark  has  been  introduced  at  the 
instance  of  the  Ministry  of  Environment  and  Forests  (MEF).  The  ECO-Mark  shall  be  administered  by  the  Bureau 
of  Indian  Standards  (BIS)  under  the  Bureau  of  Indian  Standards  Act,  1986  as  per  the  Resolution  No.  71  dated  20 
February  1991  as  published  in  the  Gazette  of  the  Government  of  India  vide  GSR  8  5(E)  dated  21  February  1991.  For 
a  product  to  be  eligible  for  marking  with  the  ECO  Logo  it  shall  also  carry  the  Standard  Mark  of  BIS  for  quality 
besides  meeting  additional  environment  friendly  (EF)  requirements.  The  EF  requirements  for  Vanaspati  has  also 
been  included  which  is  based  on  the  Gazette  Notification  No.  678(E)  dated  30  August  1994  for  Labelling  Edible 
Oils,  Tea  and  Coffee  as  environment  friendly  products  published  by  the  Ministry  of  Environment  and  Forests. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final  value, 
observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  2  :  1960  'Rules  for  rounding  off  numerical  values  ( revised)'.  The  number  of  significant  places  retained  in 
the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 

VAN  ASP  ATI—  SPECIFICATION 

(  Second  Revision  ) 


1  SCOPE 

This  standard  prescribes  the  requirements  and  methods 
of  sampling  and  test  for  Vanaspati. 

2  REFERENCES 

The  Indian  Standards  listed  below  contain  provisions 
which  through  reference  in  this  text,  constitute 
provision  of  this  standard.  At  the  time  of  publication, 
the  editions  indicated  were  valid.  All  standards  are 
subject  to  revision  and  parties  to  agreements  based 
on  this  standard  are  encouraged  to  investigate  the 
possibility  of  applying  the  most  recent  editions  of  the 
standards  indicated  below: 

IS  No.  Title 

170 :  1986  Acetone  {third  revision) 

323  :  1959  Rectified  spirit 

544  :  1977  Groundnut  oil  {second  revision) 

547 :  1968  Sesame  oil  {second  revision) 

548  Methods  of  sampling  and  test  for  oils 

and  fats  : 
(Part  1) :  1964    Sampling,  physical  and  chemical 

tests 
(Part  2) :  1976      Purity  test  {third  revision) 
548  (Part  2/  Methods  of  sampling  and  test  for  oils 

Sec21):1988  and  fats.:  Part  2  Purity  test, 
Section  2 1  Test  for  detection  of  ani- 
mal fat  in  vegetable  oils  and  fats  and 
vice-versa  by  GLC  (fourth  revision) 
Reagent  grade  water  {third 
revision) 

Methods  of  sampling  and  test  for 
food  colours  {second  revision) 
Square  tin  —  15  kg  for  ghee, 
Vanaspati,  edible  oils  and  bakery 
shortenings  {first  revision) 
Blow  moulded  HDPE  containers  for 
packing  of  Vanaspati  {second 
revision) 

Flexible  packs  for  the  packing  of 
Vanaspati  in  100  g,  200  g,  500  g,  1  kg 
and  5  kg  packs  {first  revision) 
Glossary  of  terms  relating  to  oils  and 
fats 

Code  for  hygienic  conditions  for 
edible  oil  and  Vanaspati  manufac- 
turing units 


1070 :  1992 

1699 :  1995 

10325  :  1989 

10840  :  1994 

11352:1994 

11476:  1985 
14349 :  1996 

3  DEFINITIONS 


For  the  purpose  of  this  standard,  besides  the  definitions 
given  in  IS  1 1476,  the  following  shall  apply. 


3.1   Vanaspati 

Vanaspati  means  any  refined  edible  vegetable  oil  or 
oils  subjected  to  a  process  of  hydrogenation  in  any 
form. 

NOTE  —  In  the  VOP  (Control)  Order,  Vanaspati  means 
hydrogenated  vegetable  oil  meant  for  human  consumption. 

4  PROCESS 

The  material  shall  be  prepared  by  process  of  hydro- 
genation in  any  form. 

5  RAW  MATERIAL 

5.1  Only  vegetable  oil,  and  in  such  proportions  as 
specified  from  time  to  time  by  the  VOP  (Control)  Order 
(Vegetable  Oil  product  controller)  shall  be  used. 

5.2  The  material  shall  contain  such  quantity  of 
refined  sesame  oil  {see  IS  547)  which  is  sufficient  to 
ensure  that  when  the  material  is  mixed  with  refined 
groundnut  oil  in  the  proportion  of  20  :  80,  the  red 
colour  produced  by  the  Baudouin  test  shall  not  be 
lighter  than  2  red  units  in  1  cm  cell  on  Lovibond 
scale  when  tested  in  accordance  with  the  method 
given  in  Annex  A. 

5.3  The  material  shall  be  free  from  non-edible  oils, 
mineral  oil,  castor  oil  and  animal  fats  when  tested  by 
the  methods  prescribed  in  Sections  9,  10,  12,  14,  15 
and  18  of  IS  548  (Part  2). 

NOTE  —  IS  548  (Part  2)  shall  be  used  for  detecting  the  pres- 
ence of  animal  fat  in  Vanaspati.  IS  548  (Part  2/Sec  21)  shall 
be  used  for  confirmatory  test. 

5.4  Only  those  chemicals  which  can  be  totally 
removed  and  shall  have  no  adverse  effect  on  quality 
of  the  product  shall  be  used  in  the  processing. 

6  REQUIREMENTS 

6.1  Colour 

The  Vanaspati  shall  be  of  white  to  pale  yellow  in 
colour. 

6.2  Appearance 

The  material  shall  be  clear  in  appearance  on  melting. 
The  clarity  of  the  material  shall  be  judged  by  the 
absence  of  turbidity  after  heating  the  sample  to 
70  ±  0.5°C  and  keeping  for  one  hour  at  this 
temperature. 
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6.3  Freedom  from  Defect 

The  material  shall  be  free  from  sediments,  suspended 
and  other  foreign  matter  separated  water,  added 
colouring  or  flavouring  substances  or  any  other 
substances  deleterious  to  health. 

6.4  Odour  and  Taste 

The  material  shall  have  a  characteristic  odour  and  taste 
shall  be  free  from  rancidity  or  stateness,  foreign  odour 
and  taste. 

6.5  Antioxidant 

Antioxidants  and  synergists  as  permitted  by  the  VOP 
(Control)  Order  (Vegetable  Oil  product  controller)  may 
be  added  to  Vanaspati  to  improve  its  keeping 
properties.  The  antioxidant  when  present,  shall  be 
tested  as  per  the  methods  prescribed  in  the  relevant 
Indian  Standards. 

NOTE  —  Diacetyle  to  the  extend  of  4  mg/kg  may  be  added 
to  Vanaspati  exclusively  meant  for  consumption  by  the 
Armed  Forces. 

6.6  The  material  shall  be  manufactured  in  the  premises 
maintained  under  hygienic  conditions  (see  IS  14349). 

6.7  The  material  shall  also  conform  to  the  require- 
ments given  in  Table  1 . 

Table  1  Requirements  for  Vanaspati 


si 

No. 


Characteristic 


Requirement 


Method  of 

Test,Refto 

A. 


Annex     Ci  No.  of 
of  This      IS  548 
Standard   (Part  1) 


(1) 


(2) 


(3) 


(4) 


i) 

Moisture,  percent 
by  mass,  Max 

0.25 

— 

i») 

Acid  value",  Max 

0.5 

iii) 

Unsaponifiable  matter2) 
percent  by  mass,  Max 

,      2.0 

— 

iv) 

Melting  point,  °C 

31  to  41 

B 

v) 

Refractive  index", 
60°C,  Min 

1.450  5 

— 

vi) 

Synthetic  vitamin  A, 
expressed  in  inter- 
national units  (I.U.) 
per  gram: 

a)  When  packed,  Min 

25 

C 

b)  At  retail  outlet 

shall  pass 
the  test 

D 

vii) 

Nickel,  mg/kg,  Max 

1.5 

E 

(5) 


10 


"  The  corresponding  figure  in  terms  of  free  fatty  acids  (FFA)  when 
expressed  as  oloic  acid  shall  be  maximum  0.25  percent  by  mass. 
2)  This  corresponds  to  butyro  refractometer  (B.R.)  reading  of  37.4. 
5>  In  case  of  Vanaspati  where  proportion  of  rice  bran  oil  is  more 
than  30  percent  by  mass,  the  unsaponifiable  matter,  percent 
by  mass,  Max  shall  be  2.5  percent  provided  the  quantity  of  rice 
bran  oil  of  such  Vanaspati  is  declared  on  the  label. 


7  OPTIONALREQUIREMENTSFORECO-MARK 

7.1  General  Requirements 

7.1.1  Vanaspati  shall  conform  to  the  requirements  of 
quality  prescribed  under  5  and  6. 

7.1.2  The  manufacturers  shall  produce  to  BIS 
environmental  consent  clearance  from  the  concerned 
State  Pollution  Control  Board  as  per  the  norms  laid 
down  under  the  Water  (Prevention  and  Control  of 
Pollution)  Act,  1974;  Air  (Prevention  and  Control  of 
Pollution)  Act,  1981  and  Water  (Prevention  and  Control 
of  Pollution)  Cess  Act,  1 977  respectively,  along  with  the 
authorization,  if  required  under  the  Environment 
(Protection)  Act,  1986,  while  applying  for  ECO-Mark. 

7.2  Specific  Requirements 

7.2.1  The  nickel  content  of  the  product  shall  not  exceed 
0.5  mg/kg  when  tested  by  the  atomic  absorption 
spectrometric  method  prescribed  in  Annex  E. 

7.2.2  The  product  shall  be  free  from  obnoxious 
chemicals. 

7.2.3  The  pesticide  residues,  if  any,  shall  not  exceed 
the  tolerance  limits  as  prescribed  in  the  Prevention  of 
Food  Adulteration  Act,  1954  and  Rules  made 
thereunder. 

7.2.4  Vanaspati  shall  not  contain  any  of  the  toxic  metals 
in  excess  of  the  quantities  prescribed  in  Table  2. 

Table  2  Limits  for  Toxic  Metals 


si 


Characteristic 


Require-         Method  of 


No. 

i)  Lead,  mg/kg,  Max 
ii)  Arsenic,  mg/kg,  Max 

iii)   Cadmium,  mg/kg,  Max 


ment 

5.0 
0.5 
1.0 


iv)   Mercury  (total),  mg/kg,  Max  0.25 


Test,Refto 

15  of  IS  1699 
do 
do 
do 


8  PACKING 

8.1  The  Vanaspati  shall  be  packed  in  suitable  sealed 
cartons  or  flexible  packs  (see  IS  11352)  or  plastic 
containers  (see  IS  10840)  or  tin  containers  (see 
IS  10325)  in  the  quantities  specified  by  the  VOP, 
(Control)  Order  (Vegetable  Oil  product  controller). 

NOTE  —  For  packing  of   the  Vanaspati  provisions  of 
Vanaspati  packing  control  may  please  be  referred  to. 

8.2  The  Vanaspati  covered  under  Eco-Mark,  the 
product  shall  be  packed  in  such  packages  which  are 
made  from  recyclable  (that  is,  which  can  be 
reprocessed  to  manufacture  any  useful  product)  or 
biodegradable  materials. 

9  MARKING 

9.1  The  containers  shall  be  marked  with  the  following 
information: 
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a)  Name  of  the  material; 

b)  Net  mass/volume  (If  the  net  quantity  is 
declared  by  volume,  then  the  equivalent 
quantity  in  terms  of  mass  to  be  declared  in 
bracket,  if  the  same  size  of  letter/numeral 
or  vice- versa; 

c)  The  words  'contains  25 1.U.  of  vitamin  A  per 
gram,  when  packed' ; 

d)  Name  and  percentage  of  antioxidants  added, 
if  any; 

e)  If  made  from  more  than  30  percent  rice  bran 
oil  by  mass;  (when  Vanaspati  is  made  from 
more  than  30  percent  rice  bran  oil); 

f)  Manufacturers  name,  his  recognized  trade- 
mark, if  any  and  address; 

g)  Batch  number  or  lot  number  in  code  or 
otherwise; 

h)    Month  and  year  of  manufacture; 

j)     Shelf  life,  best  before  (month  and  year); 

k)  Any  other  marking  required  under  VOP 
{Control)  Order  1975;  and 

m)  MADEFROMVEGETABLEOILSONLYpro- 
vided  on  the  label  affixed  to  the  container  or 
lithographed  or  stenciled  thereon  with  inde- 
lible ink  of  type  of  size  of  not  less  than  12.5  mm 
in  case  of  15  kg/ 15  litres  or  above  tin  contain- 
ers. Any  other  marking  required  under  the 
VOP  {Control)  Order,  1975,  Prevention  of 
Food  Adulteration  Act,  1954  and  Weights 
and  Measures  {Packaged  Commodities) 
Rules  1977. 


9.2  For  Eco-Mark,  the  container  shall  be  marked  with 
the  following  in  addition  to  those  given  under  9.1: 

a)  List  of  identified  critical  ingredients  in 
descending  order  of  quantity,  percent  by 
mass;  and 

b)  The  brief  criteria  for  which  the  product  has 
been  labelled  for  Eco-Mark. 

9.3  BIS  Certification  Marking 

The  product  may  also  be  marked  with  the  Standard 
Mark. 

9.3.1  The  use  of  the  Standard  Mark  is  governed  by 
the  provisions  of  Bureau  of  Indian  Standards  Act, 
1986  and  the  Rules  and  Regulations  made  thereunder. 
The  details  of  conditions  under  which  the  licence  for 
the  use  of  Standard  Mark  may  be  granted  to 
manufacturers  or  producers  may  be  obtained  from  the 
Bureau  of  Indian  Standards. 

9.3.2  The  product  may  also  be  marked  with  the  Eco- 
Mark  {see  Foreword). 

10   SAMPLING 

10.1  The  required  samples  of  the  material  shall  be 
drawn  as  prescribed  under  3  of  IS  548  (Part  1). 

10.2  Criteria  for  conformity  and  a  lot  shall  be  declared 
conforming  to  the  requirements  of  the  standard  if  the 
test  results  on  the  composite  sample  satisfy  the 
requirements  prescribed  in  various  clauses  of  the 
standard. 


ANNEX A 
{Clause  52) 

TEST  FOR  THE  PRESENCE  OF  SESAME  OIL 
(BAUDOUIN  TEST) 


A-0       GENERAL 

A-0.1  Outline  of  the  Method 

The  development  of  a  permanent  pink  colour  with 
furfural  solution  in  presence  of  hydrochloric  acid 
indicates  the  presence  of  sesame  oil. 

A-l   REAGENTS 

A-l.l  Refined  Groundnut  Oil 

{See  IS  544)  showing  negative  Baudouin  test. 


A-l  .2  Dilute  Hydrochloric  Acid 

Relative  density  1.125. 

A-l. 3  Concentrated  Hydrochloric  Acid 

Fuming,  relative  density  1.19. 

A-l. 4  Furfural  Solution 

2  percent  solution  of  furfural,  distilled  not  earlier 
than  24  hours  prior  to  the  test,  in  rectified  spirit 
(conforming  to  IS  323).  The  reagent  is  stable  up  to 

3  months  if  kept  in  a  refrigerator. 
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A-2  APPARATUS 
A-2.1  Lovibond  Tintometer 
A-2.2  Measuring  Cylinder 

25  ml  capacity. 

A-3  PROCEDURE 

A-3.1  Melt  the  sample  of  the  vegetable  oil  product, 
that  is,  Vanaspati  completely  and  mix  it  well  at  a 
temperature  of  about  50°C. 

A-3 .2  Check  for  the  presence  of  colouring  matter  which 
are  chromogenic  in  the  presence  of  hydrochloric  acid, 
by  the  method  given  in  A-3.2.1  and  A-3.2.2. 

A-3.2.1  Shake  10  ml  of  the  melted  Vanaspati  with  10  ml 
concentrated  hydrochloric  acid.  Note  if  any  red  colour 
develops  in  the  aqueous  layer. 

A-3.2.2  If  a  red  colour  develops  in  the  aqueous  layer, 
shake  20  ml  of  the  melted  vegetable  oil  product  in  a 
separating  funnel  for  half  a  minute  with  15  ml  of  dilute 
hydrochloric  acid.  During  treatment,  do  not  permit 
the  temperature  of  the  contents  of  the  separating  funnel 
to  exceed  that  temperature  necessary  to  keep  the  sample 
in  liquid  condition.  Draw  off  the  red  acid  layer  which 
collects  at  the  bottom  of  the  funnel  and  repeat  the 
process  until  no  further  colouration  takes  place. 


A-3.3  Dilute  20  ml  of  the  melted  vegetable  oil  product 
(that  is,  take  the  original  sample,  if  no  red  colour 
develops  on  checking  as  in  A-3.2.1,  otherwise  take  the 
product  after  complete  removal  of  the  hydrochloric  acid 
layer  as  in  A-3.2.2)  with  80  ml  of  refined  groundnut  oil. 
Take  5  ml  of  this  mixture  in  a  25  ml  measuring  cylinder 
with  glass  stopper  and  add  5  ml  of  concentrated 
hydrochloric  acid.  Add  0.4  ml  of  the  furfural  solution, 
shake  vigorously  for  two  minutes,  and  allow  to  stand 
for  5  minutes.  Transfer  the  contents  of  the  measuring 
cylinder  to  a  separating  funnel  and  decant  the  acid 
layer  through  a  wet  filter  paper  into  a  cleaned  (with 
carbon  tetrachloride)  and  dried  1  cm  Lovibond  cell. 
Place  the  cell  in  position  in  a  Lovibond  Tintometer  and 
viewing  through  the  eyepiece  of  the  instrument,  match 
the  colour  shade  of  the  filtrate  with  the  appropriate 
combination  of  red  and  yellow  slides.  The  colour,  which 
is  recorded  in  terms  of  red  units  only  (correct  to  one 
place  of  decimal)  shall  be  read  within  12  minutes  of  the 
addition  of  furfural  solution. 

A-3 .4  Perform  a  blank  experiment,  using  5  ml  of  refined 
groundnut  oil  in  place  of  the  mixture  and  determine  the 
colour.  The  Baudouin  test  reading  of  the  sample  in  A- 
3.3  shall  be  the  colour  reading  given  by  the  sample  in 
A-3.3,  less  that  given  by  the  blank. 


ANNEXE 

[Table  1,  SI  No.  (iv)] 

DETERMINATION  OF  MELTING  POINT  OF  VANASPATI 
(CAPILLARY  SLIP  METHOD) 


B-l  APPARATUS 

B-l.l  Melting  Point  Tubes 

Thin-walled,  uniformly  bored  capillary  glass  tubes,  open 
at  both  ends  and  with  the  following  dimensions: 

a)  Length,  50  to  60  mm; 

b)  Inside  diameter,  0.8  to  1.1  mm;  and 

c)  Outside  diameter,  1.2  to  1 .5  mm. 

B-l. 2  Thermometer 

Centigrade,  with  0.2°  subdivisions  and  a  suitable 
range.  The  thermometer  should  be  checked  against  a 
standard  thermometer  which  has  been  calibrated  and 
certified  by  the  National  Physical  Laboratory,  New 
Delhi. 

B-1.3  Beaker 

With  a  side-tube  heating  arrangement. 


B-l  .4  Water-Bath 

Maintained  at  1 5- 17°C. 
B-l  .5  Heat  Source 

Gas  burner  or  spirit  lamp  or  any  suitable  source. 

B-2  PROCEDURE 

Melt  the  sample  of  Vanaspati  completely  and  mix  it 
well  at  a  temperature  of  about  50°C.  Insert  the  melting 
point  tube  (thoroughly  cleaned  and  dried  before  use) 
into  the  molten  product  so  that  a  column  of  the  product 
about  10  mm  long,  is  forced  into  it.  Allow  the  sample 
in  the  tube  to  just  set,  by  keeping  the  tube  in  a 
horizontal  position  during  winter;  during  summer,  the 
tube  may  be  put  on  a  perforated  metal  tray,  which  is 
so  placed  inside  the  water  bath  (at  15-17°C)  that  the 
bottom  of  the  tray  just  touches  the  water.  Then  place 
the  tube  in  a  test-tube  immersed  in  water  at  15-17°C 
for  one  hour.  Remove  the  melting  point  tube  and 
attach  it  with  a  rubber  band  or  any  other  suitable  means 
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to  the  thermometer  so  that  the  lower  end  of  the  melting 
point  tube  is  even  with  the  bottom  of  the  bulb  of  the 
thermometer.  Pour  water  at  about  20°C  into  the  beaker 
(with  side-tube  heating  arrangement)  and  suspend  the 
thermometer  in  the  centre  of  the  beaker  so  that  the 
lower  end  of  the  sample  column  is  30  mm  below  the 
surface  of  water.  Heat  the  side-tube  of  the  apparatus 


gently,  so  that  the  temperature  of  water  increases 
slowly  at  the  rate  of  2°C/min  till  the  temperature 
reaches  30°C  and  thereafter  at  the  rate  of  0.5°C/min. 
Note  the  temperature  of  the  water  when  the  sample 
column  commences  to  rise  in  the  tube,  which  is  the 
melting  point  of  the  sample. 


ANNEX  C 

[  Table  I,  SI  No.  (vi)  (a)} 

DETERMINATION  OFVTTAMIN  A 


C-l   GENERAL 

C-l.l  Principle 

The  content  of  vitamin  A  is  determined  by  measurement 
of  the  ultra-violet  absorption  spectrum  of  a  fraction,  in 
which  the  vitamin  A  alcohol  is  collected  after  its  isolation 
by  chromatography.  It  is  expressed  in  international 
units  (I.U.)  per  gram. 

C-l. 1.1  One  international  unit  (I.U.)  of  vitamin  A  is 
equivalent  to  0.3  ng  vitamin  A  alcohol  or  0.344  u.g 
vitamin  A  acetate. 

NOTE  —  The  official  method  in  use  in  the  United  Kingdom  (UK) 
involves  a  somewhat  different  procedure  to  that  given  in  this 
method,  but  both  techniques  give  the  same  result  for  vitamin  A. 

C-2  REAGENTS 

C-2.1   Potassium  Hydroxide 

50  percent  aqueous  solution. 
C-2. 2  Ethanol 
96  percent  (v/v). 
C-2.3  Diethyl  Ether 

Peroxide-free. 

NOTE  —  Make  the  diethyl  ether  peroxide-free  by  distillation 
over  potassium  hydroxide.  Store  the  peroxide-free  ether  over 
coarse  granular  carbon. 

C-2.4  Petroleum  Ether 

Distilled  over  potassium  hydroxide,  boiling  range  40 
to60°C. 

C-2.5  Alumina  (Activated) 

Heat  the  alumina  at  600°C  for  6  hours,  cool,  sieve  through 
a  180  mesh  sieve,  and.add  about  3  percent  water.  Mix 
thoroughly  and  allow  the  product  to  stand  for  at  least  1 2 
hours,  before  use.  Store  in  an  air  tight  bottle. 

C-2.6  Alumina  (Alkaline) 

The  same  alumina  as  given  in  C-2.5  is  treated  with 
sodium  hydroxide  as  follows: 


Stir  1 0  g  alumina  with  a  solution  of  1  g  sodium  hydroxide 
in  10  ml  water.  Allow  to  stand  at  room  temperature  for 
one  hour  in  a  closed  bottle,  and  shake  occasionally. 
Then  heat  in  a  dish  in  a  vacuum  drying  oven  at  1 00°C 
and  20  mm  Hg  for  2.5  hours.  Pour  the  dried  product 
into  a  bottle  without  removing  any  powder  clinging  to 
the  wall  of  the  dish,  and  stopper  securely.  To  the  cooled 
powder,  add  2  ml  water  and  mix  thoroughly.  Allow  to 
stand  for  18  hours  and  determine  the  moisture  content 
after  drying  for  one  hour  in  a  drying  oven  at  105°C;  if 
lower  than  2  percent,  again  add  water,  mix  and  repeat 
the  process. 

C-2.7  Antimony  Trichloride  Solution 

With  a  porcelain  spoon,  introduce  65  g  of  antimony 
trichloride  into  a  500  ml  conical  flask  and  wash  several 
times  with  1 5  ml  chloroform  until  the  chloroform  remains 
clear.  Then  dissolve  the  antimony  trichloride  in  200  ml 
of  chloroform  by  refluxing.  Transfer  the  warm  solution 
to  a  bottle  containing  anhydrous  sodium  sulphate. 

After  some  days,  antimony  trichloride  crystals  are 
formed  at  the  bottom  and  the  wall;  the  solution  is  then 
quite  clear  and  ready  for  use. 

NOTE  —  The  chloroform  to  be  used  should  be  washed  with 
water  and  dried  before  use,  to  remove  any  alcohol  which  may 
have  been  added  to  improve  keep  ability. 

C-2.8  Acetone 

Conforming  to  IS  170. 

C-3  APPARATUS 
C-3.1  Conical  Flask 

50  ml. 

C-3.2  Separating  Funnels 

500  ml. 

C-3.3  Round  Bottom  Flask 

200  ml  with  ground  glass  stopper,  and  two  condensers. 
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C-3.4  Chromatographic  Apparatus 

The  apparatus  consists  of  two  parts,  each  containing  a 
chromatographic  column,  which  may  readily  be 
connected  in  series  by  means  of  a  rubber  stopper 
connection  (see  Fig,  1).  The  upper  tube  contains 
alumina  (see  Fig.  2),  while  the  lower  tube  contains 
alumina  (alkaline)  (see  Fig.  3).  Close  both  the  tubes  at 
the  bottom  with  a  plug  of  cotton  wool.  Fill  the  longer 
tubes  with  petroleum  ether  to  a  level  which  reaches 
into  the  widened  section,  and  then  very  regularly  and 
gently  pour  out  the  alumina  to  a  column  height  of  15 
cm.  Fill  the  shorter,  column,  shortly  before  use,  in  the 
same  way  to  a  height  of  2  cm  with  alkaline  alumina. 
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All  dimensions  in  millimetres. 
Fig.  2  Upper  Tube 


Fig.  1  Assembly  of  Chromatographic  Tubes 
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All  dimensions  in  millimetres. 

Fig.  3  Lower  Tube 
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C-3.5  Tubes 

Calibrated  at  1  ml  (see  Fig.  4). 
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All  dimensions  in  millimetres. 
Fig.  4  Receiving  Tube 


C-3.6  Pipette 

1  ml  with  a  fine  tip. 
C-3.7  Graduated  Flask 

10  ml. 


WATER 
INLET 


WATER 
OUTLET 


C-3.8  Ultra-Violet  Spectrophotometer 

C-4  PROCEDURE 

C-4.1  Sampling 

Take  a  sample  of  the  material  weighing  approximately 
1 0  g.  Such  a  sample  contains  a  total  of  about  250 1.U.  of 
vitamin  A. 

C-4.2  Saponification 

Put  the  sample  into  the  200  ml  round  bottom  flask  and 
weigh  to  the  nearest  50  mg.  Add  8  ml  of  potassium 
hydroxide  solution  and  25  ml  ethanol.  Heat  gently  on  a 
steam  bath  for  one  hour  or  until  the  saponification  is 
complete,  with  a  reflex  condenser  attached  to  the  flask. 
During  this  procedure,  pass  a  slow  current  of  oxygen  free 
nitrogen  through  the  liquid  (see  Fig.  5). 

C-4.3  Extraction  of  Vitamin  A 

Add  50  ml  water  through  the  condenser  and  cool  the 
soap  solution  in  tap  water.  Transfer  the  solution  to  a 
separating  funnel,  using  another  50  ml  of  water  to  rinse 
the  flask.  Extract  the  soap  solution  with  successive 
portions  of  1 00  and  50  ml  diethyl  ether  by  shaking.  Wash 
the  combined  extracts  in  another  separating  funnel  four 
times  with  50  ml  of  water  (the  first  time  only  by  twirling, 
the  following  three  times  by  gentle  shaking).  Continue 
washing  if  the  ether  layer  is  still  turbid. 


NITROGEN 
INLET 


200-ml  FLASK 


■ I 


ALKALINE 

PYR0GALL0L 

SOLUTION 


Fig.  5  Apparatus  for  Saponification 
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C-4.4  Evaporation  of  the  Solvent 

Use  the  same  flask  in  which  the  saponification  was  carried 
out.  Add  the  diethyl  ether  solution  in  two  portions.  Heat 
on  the  water-bath  (80  to  85°C).  During  the  distillation, 
maintain  a  weak  current  of  oxygen-free  nitrogen  until 
approximately  5  ml  is  left.  Then  transfer  the  residue  to  a  50 
ml  conical  flask,  and  rinse  with  1 5  to  20  ml  ether.  Evaporate 
the  ether  with  nitrogen,  add  some  acetone,  and  again 
evaporate  the  solvents  (see  Fig.  6). 

C-4.4. 1  Immediately  take  up  the  residue  in  1-2  ml 
petroleum  ether  (if  not  clear,  dry  again  with  acetone), 
and  introduce  the  solution  on  top  of  the  upper 
chromatographic  column  with  as  little  petroleum  ether 
as  possible  (about  5  ml). 

C-4.5  Chromatographic  Separation  of  Vitamin  A 
Alcohol 

The  chromatographic  separation  is  carried  out  in  two 
stages.  For  the  first  stage  only  the  upper  column  is 
used  (alumina).  After  the  petroleum  ether  extract  has 
been  brought  on  to  the  column,  this  is  passed  through 
the  adsorbent.  Rinse  the  conical  flask  with  5  ml 
petroleum  ether  and  bring  this  amount  on  to  the  column. 
Rinse  the  flask  with  5  ml  portions  of  petroleum  ether 
containing  4,  8  and  12  percent  diethyl  ether  (v/v) 
respectively,  and  use  the  washings  for  elution  process. 
Discard  all  the  elutes  containing  substances  which  are 
less  strongly  adsorbed  than  vitamin  A  alcohol. 


NOTE  —  Test  for  vitamin  A  with  antimony  trichloride  in 
the  elute  containing  12  percent  diethyl  ether.  If  the  reac- 
tion is  positive  (  in  which  case  the  alumina  contains  too 
much  water),  repeat  the  determination  with  a  fresh  column 
packing. 

C-4.5. 1  Then  connect  the  second  column  (alkaline 
alumina)  and  elute  with  5  ml  each  of  petroleum  ether 
containing  16,  20  and  24  percent  diethyl  ether  (v/v), 
respectively.  Finally,  use  petroleum  ether  containing 
36  percent  diethyl  ether  (v/v),  until  the  vitamin  A  has 
been  eluted  completely.  Collect  the  eluted  fractions  in 
the  tubes  graduated  at  1  ml.  First  thoroughly  mix  the 
contents  of  the  each  tube  in  order  to  obtain  a 
homogeneous  solution.  Do  this  by  blowing  some  air 
bubbles  through  it  by  means  of  the  blunt  tipped  pipette. 
Then  with  the  same  pipette,  remove  from  each  of  the 
tubes  approximately  0.3  ml  of  the  solution  and  with 
these  samples  carry  out  the  Carr- Price  spot  test  (using 
small  test  tube)  with  0.5  ml  antimony  trichloride  solution 
and  1  drop  of  acetic  anhydride. 

NOTE  —  Ensure  that  during  elution  the  columns  do  not 
run  dry,  but  at  the  same  time  prevent,  as  much  as  possible, 
the  various  petroleum  ether  fractions  from  mixing  at  the 
top  of  the  first  column.  Only  very  little  elute  originating 
from  the  first  column  may  be  present  on  top  of  the  second 
column. 

C-4.5.1.1  Discard  the  fractions  in  which  the  Carr-Price 
spot  test  is  negative  [(generally  those  with  16  and  20 
percent  diethyl  ether  (v/v)]. 
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Fig.  6  Apparatus  for  Evaporation 
8 


IS  10633  :  1999 


NOTE  —  Special  care  should  be  taken  in  carrying  out  Carr- 
Price  spot  test,  as  the  reaction  is  instantaneous  (takes  3  to 
6  seconds  only)  and  the  blue  colour  developed  is  very  un- 
stable. It  is,  therefore,  recommended  that  the  addition  of 
antimony  trichloride  reagent  should  be  done  quickly,  using 
a  blunt  tipped  pipette, 

C-4.6  Spectrophotometry  Determination  of 
Vitamin  A 

Pipette  exactly  0.5  ml  from  each  tube  in  which  the  Carr- 
Price  spot  test  is  positive.  Pool  these  in  the  10  ml 
graduated  flask,  make  up  to  the  mark  with  petroleum 
ether  used  and  mix.  Make  sure  that  the  absorption  at 
326  urn  of  the  petroleum  ether  used  does  not  change 
when  10  percent  diethyl  ether  is  added.  Use  petroleum 
ether  in  the  blank  cell.  Read  the  optical  density  at  the 


top  of  the  extinction  curve  (324  to  326  fim )  using  a  1  cm 
Lovibond  cell. 

NOTE  —  It  is  recommended  to  occasionally  compare  the 
shape  of  the  optical  density  curve  between  260  and  370 
um  with  Morton  Stubbs  ideal  curve.  This  is  done  to  estab- 
lish whether  the  separating  capacity  of  the  columns  is  suf- 
ficient. The  freshly  prepared  adsorbents  should  always  be 
tested  in  this  way. 

C-5  CALCULATION 


VitaminA(I.U./g)  = 


366  a 

M 


where 


a    =  optical  density  reading  at  maximum,  and 
M  =  massing  of  sample. 


ANNEX D 

[Table  \>SlNo.{vffijj\ 

QUALITATIVE  DETERMINATION  OF  VITAMIN  A 
(ANTIMONY  TRICHLORIDE  METHOD) 


D-0  PRINCIPLE 

The  melted  sample  is  treated  with  antimony  trichloride 
and  observed  for  appearance  of  blue  colouration  which 
indicates  presence  of  vitamin  A. 

D-l  REAGENTS 

D-l.l  Antimony  Trichloride  Solution 

Prepare  by  dissolving  1 13.4  g  antimony  trichloride  in 
300  to  400  ml  of  chloroform.  Add  5  g  of  anhydrous 
calcium  chloride  and  filter  while  hot.  Dilute  the  filtrate 
to  500  ml  with  chloroform. 


D-2  PROCEDURE 

D-2.1  Take  1 0  ml  of  antimony  trichloride  solution  in  a 
test  tube  and  add  15  ml  of  melted  Vanaspati. 

D-2.2  The  material  shall  be  considered  to  have  passed 
the  test  if  a  blue  colouration  appears  immediately  at  the 
interface,  indicating  the  presence  of  vitamin  A. 

NOTES 

1  Antimony  trichloride  solution  is  made  in  chloroform  and 
this  phase  is  heavier  than  Vanaspati.  Therefore,  Vanaspati 
should  be  added  to  antimony  trichloride  solution. 

2  Special  care  should  be  taken  in  carrying  out  this  test  since 
the  reaction  is  spontaneous  and  the  blue  colour  developed  is 
very  unstable. 


IS  10633  :  1999 


ANNEXE 

[  Table  1,  SI  No.  (vii)] 
DETERMINATION  OF  NICKEL  IN  VANASPATI 


E-0  Two  methods  have  been  prescribed,  the 
colorimetric  method  and  the  atomic  absorption 
spectrometric  method.  The  atomic  absorption 
spectrometric  method  is  the  reference  method. 

E-l   COLORIMETRIC  METHOD 

E-l.l  Reagents 

E-l. 1.1   Concentrated  Ammonia 

E-l. 1.2  Sodium  Citrate  —  10  percent. 

E-l. 1.3  Dimethyl  Glyoxime  —  one  percent  in  ethyl 
alcohol. 

E-l.1.4  Chloroform 

E-l.1.5  Ammonia  (0.5  M)  —  1:  3. 

E-l. 1.6  Ammonia  —  1:1. 

E-l.1.7  Hydrochloric  Acid  —  0.5  M  and  1  N. 

E-l.  1.8  Sodium  Hydroxide  —  2  N. 

E-l.  1.9  Potassium  Persulphate  —  2  percent. 

E-l.  1.10  Standard  Nickel  Solution 

Dissolve  0.447  9  g  of  nickel  sulphate  NiSOr6H20  in 
water  or  0.1  g  of  99.9  percent  pure  nickel  in  10  ml  of 
nitric  acid  and  when  dissolution  is  complete,  boil  gently 
to  expel  oxides  of  nitrogen  and  dilute  to  1  litre.  This 
solution  contains  0. 1  mg/ml  of  nickel  and  may  be  further 
diluted  to  0.01  mg/ml,  if  necessary. 

E-l. 1.11   Perchloric  Acid  —  6  percent. 

E-l.1.12  Bromine  Water 

E-l.1.13  Nitric  Acid—  1  N. 

E-1.2  Procedure 

E-l.2.1  Preparation  of  Sample 

Representative  sample  to  give  a  final  solution 
containing  greater  than  0.05  but  less  than  10  ug 
Ni/ml  is  weighed  into  a  silica  dish  a  heated  to  flash 
point  using  a  Bunsen  burner.  When  the  oil  catches 
fire,  Bunsen  burner  is  removed  and  the  oil  is  allowed  to 
burn  in  a  hood  without  exhaust.  After  about  30  minutes 
the  flame  ceases  on  its  own  and  a  very  small  quantity 
of  residue  remains.  The  residue  is  heated  in  low  Bunsen 
flame  till  smoke  ceases,  before  keeping  the  sample  in 
the  muffle  furnace.  Ashing  is  completed  in  the  muffle 
furnace  maintaining  the  temperature  at  550CC.  Ashing 
will  be  complete  within  2  hours.  Care  is  needed  to  take 


out  the  sample  from  the  muffle  furnace  as  the  ash  is 
very  fluffy  and  quantity  is  small. 

E-l.2.1. 1  Dissolve  the  ash  in  1 N  nitric  acid  by  warming 
on  the  water  bath  and  filter  through  ashless  Whatman 
filter  paper  and  make  up  to  suitable  volume  with  1  N 
nitric  acid. 

E-l. 2.2  Separation  of  Nickel  by  Dimethyl  Glyoxime 
Chloroform  Extraction 

To  an  aliquot  containing  about  50  to  100  ppm  of  nickel 
add  5  ml  of  10  percent  sodium  citrate.  Neutralize 
with  concentrated  ammonia  and  add  a  few  drops  in 
excess  (pH  greater  than  7.5).  Add  2  ml  of  dimethyl 
glyoxime  (or  more  as  may  be  required  if  such  copper 
or  cobalt  is  present,  that  is,  extra  volume  or  2  ml  for 
each  10  mg  of  copper  and  5  ml  for  each  10  mg  of 
cobalt).  Extract  with  three  2  to  3 -ml  portions  of 
chloroform  shaking  for  30  seconds  each  time.  Shake 
the  combined  chloroform  extracts  with  0.5  ml  of  1  :  3 
(0.5)  M  ammonia.  Repeat  the  wash  with  another 
portion  of  ammonia  if  much  copper  or  cobalt  is 
present.  Shake  the  ammonia  washings  with  1  or  2  ml 
of  chloroform  and  add  the  latter  to  the  chloroform 
extract.  Carry  out  reagent  blank  using  the  same 
quantity  of  reagents. 

Return  the  nickel  to  the  ionic  state  by  shaking  with 
two  5-ml  portions  of  0.5  M  hydrochloric  acid, 
Transfer  this  solution  to  a  100  ml  volumetric  flask 
and  proceed  as  per  calibration. 

E-l.2.3   Colour  Development 

E-l. 2.3.1  Method  using  persulphate  for  oxidation 

E-l.2.3.1.1    Calibration 

Transfer  1, 2, 4, 6, 8  and  10  ml  of  standard  nickel  solution 
( 1  ml-0.0 1  mg  Ni)  to  six  1 00  ml  volumetric  flasks.  Add  5  ml 
of  1 N  hydrochloric  acid.  Dilute  to  50  ml  and  add  1  ml  of  10 
percent  sodium  citrate,  3  ml  of  2  percent  potassium 
persulphate  solution,  15  ml  of  2  N  sodium  hydroxide 
solution  and  finally  1  ml  of  1  percent  ethanolic  dimethyl 
glyoxime  solution.  Heat  to  60  to  70°C  and  keep  at  the 
temperature  for  5  minutes.  Cool  to  room  temperature  and 
dilute  to  volume.  Measure  the  absorbance  at  465  nm. 
Plot  the  photometric  readings  of  the  calibration  solution 
against  milligrams  of  nickel  present  in  1 00  ml  solution. 

E-l.2.3. 1.2  Develop  the  colour  for  sample  as  described 
under  calibration. 

E-l  .2.3.2  Method  using  bromine  for  oxidation. 
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E-l.2.3.2.1  Calibration 

Transfer  1, 2, 4, 6, 8  and  10  ml  of  standard  nickel  solution 
( 1  ml-0.0 1  mg)  to  six  1 00-ml  volumetric  flasks.  Add  2  ml 
of  perchloric  acid  to  each  flask.  Also  prepare  a  separate 
reference  solution  by  adding  2  ml  of  perchloric  acid  to 
a  100  ml  volumetric  flask.  Dilute  to  50  ml  and  add 
succeessively  (swirling  the  flasks  between  additions) 
1 0  ml  of  sodium  citrate.  5  ml  of  bromine  water  and  adjust 
sufficient  ammonia  (1  :  1)  to  bleach  the  bromine  colour. 
Add  3  ml  of  ammonia  (1  :  1)  in  excess  and  cool  to  room 
temperature.  Add  3  ml  of  dimethyl  glyoxime  solution, 
dilute  to  the  mark  and  mix  (the  addition  of  bromine  water, 
ammonia  and  dimethyl  glyoxime).  Transfer  a  suitable 
quantity  of  the  solution  to  an  absorption  cell,  cool  and 
measure  the  absorbance  to  530  nm.  Plot  the  photometric 
readings  of  the  calibration  solution  against  milligrams 
of  nickel  per  100  g  of  solution. 

E-l.2.3.2.2  Develop  the  colour  for  sample  as  described 
under  calibration  and  read  the  absorbance  against 
reagent  blank. 


E-l.2.4    Calculation 


E-2.2  Procedure 

E-2.2.1  Preparation  of  Sample 

Representative  sample  to  give  a  final  solution 
containing  greater  than  0.05  but  less  than  10  fig  Ni/ 
ml  is  weighed  into  a  silica  dish  and  heated  to  flash 
point  using  a  Bunsen  burner.  When  the  oil  catches 
fire,  Bunsen  burner  is  removed  and  the  oil  is  allowed 
to  burn  in  a  hood  without  exhaust.  After  about 
30  minutes  the  flame  ceases  on  its  own  and  a  very 
small  quantity  of  residue  remains.  The  residue  is 
heated  in  low  Bunsen  flame  till  smoke  ceases,  before 
keeping  the  sample  in  the  muffle  furnace.  Ashing  is 
completed  in  the  muffle  furnace  maintaining  the 
temperature  at  450°C.  Ashing  will  be  complete  within 
2  hours.  Care  is  needed  to  take  out  the  sample  from 
the  muffle  furnace  as  the  ash  is  very  fluffy  and  quantity 
is  small. 

E-2.2. 1.1  Dissolve  the  ash  in  1  N  nitric  acid  by 
warming  on  the  water-bath  and  filter  through  ashless 
Whatman  filter  paper  and  make  up  to  suitable  volume 
with  1  N  nitric  acid. 


Concentration 

of  nickel  in 

sample  (ppm) 


Measured 


Dilution  factor  E-2.2.2  Calibration  of  Atomic  Absorption  Spectrometer 


concentration  *  Mass  of  sample 
(from  cali-  ing 

bration  curve) 


E-2  ATOMIC  ABSORPTION  SPECTROMETRY 
METHOD 

E-2.1  Reagents 

E-2.1.1   Stock  Nickel  Solution 


Dissolve  1  g  of  99.99  percent  nickel  in  minimum 

volume  of  1 

1  percent  nitric  acid 


1  HN03  and  dilute  to  one  litre  with 


E-2.1.2  Nitric  Acid—  1  N. 


Calibrate  the  instrument  with  0.2,  0.4,  0.8,  1.6,  2.0, 
4.0,  8.0  and  10  jig/ml  standard  nickel  solution  by 
setting  the  wavelength  of  232  nm  using  air  acetylene 
flame  and  1  N  nitric  acid  as  blank.  The  absorbance  is 
plotted  against  concentrate. 

E-2.2 .3  Measurement 

Run  the  sample  solution  into  the  instrument  and 
calculate  the  concentration  of  nickel  in  the  sample. 

E-2.2.4   Calculation 

Concentration      Measured  Dilution  factor 

of  nickel  in      =  concentration  x  Mass  of  sample 
sample  (ppm)  in  g 
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